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In t r o d u c t i o n

The subject of paleopathology is replete with pitfalls. When one re
calls that the field covers all evidences of disease or injury from the 
Proterozoic to the civilization of the continents by the white races, the 
reasons for the pitfalls will be evident. I  have, however, been emboldened 
by the example of others to widen my range of thought and have em
barked on this difficult mission.

D e f i n i t i o n  o f  P a l e o p a t h o l o g y

The difficulties arise on every hand. First: Paleopathology is “dry- 
bone pathology,” a subject held in some contempt by medical men, and 
in consequence the literature on the subject is widely scattered. One thus 
needs to build up a knowledge of modern human and animal pathology 
relating to the skeleton. Second: The determination of a disease and its 
pathology in modern medicine is by microscopic as well as by gross ex
amination. Hence a knowledge of the histological nature of fossil bone 
was necessary. Such a review has been made and its results will be re
corded. Third: One must venture out of his chosen realm of thought, 
and is likely to regard a geode as a tumor; a post-fossilization fracturc

1 M an u sc rip t received  by th e  S e c re ta ry  o f th e  S ociety*M arch 3, 1921.
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as evidence of caries; a normal muscular eminence as- a callus following 
fracture. However, with care and the advice of kind friends, experts in 
their fields, the subject may be pursued with some profit.

The subject had its inception in a difficult way. While it was being 
studied and defined among Paleozoic animals in America, Ruffer, thou
sands of miles away, was studying and defining it among the ancient 
Egyptian mummies, the workers being equally unaware of the others. 
My work has been to fill in between the ancient evidence of disease in the 
Paleozoic and the evidences of pathology among ancient men. Hence a 
knowledge of “the status of disease during the Mesozoic” is essential to a 
proper filling out of the subject.

M esozoic P athology

We need not discuss at this time the origin of disease. It may have 
been present in the Proterozoic or it may have arisen later. I  am inclined 
to think that our conception of the time of origin of disease will be modi
fied by our definition of the term disease. I t  is a pity that the Permian 
is not a portion of the Mesozoic, for Permian pathology is more closely 
related to the Mesozoic than to the Paleozoic. However, to be orthodox, 
we shall begin our discussion with the Triassic. The following brief 
tabulation of Mesozoic pathology will aid in appreciating the degree of 
progress disease had made at this time.

I. A rthritides:
1. Spondylitis deformans (Diplodocus, Camarasaurus, Tyranno

saurus).
2. Multiple a rth ritis (Rheumatoid in Mosasaur).
3. A rthritis deformans (with osteoma and periostitis).

II. Tum ors:
4. Osteoma (Mosasaur).
5. Hfemangioma (Apatosaurus).

I IT. Necroses:

6. Necrosis with hyperplasia

7. Caries in Mosasaur.

Jurassic crocodile, 
Trleeratops skull, 
Camptosaurus, 
Mosasaur radius.

IV. Hyperostoses:
8. Alveolar osteitis (Mosasaur of Belgium-Dollo).
9. Exostoses (scapula of Triceratops).

10. Gigantism (hyperostosis in Nothosaur).
11. Osteoperiostitis (humerus of Mosasaur).
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V. F ractu res:
12. Skull in Mystriosuchus (Triassie).
13. Oblique fracture in humerus of Hypacrosaurus and subperios

teal abscess.
14. Simple fracture in rib of Dinosaur.
15. Fracture (?) of tail, accompanied by osteomyelitis.

P r e s e n c e  o f  B a c t e r i a

This array of fifteen pathological results is indeed a startling one. I  
do not say that this is all the pathology of the Mesozoic, but it is all I 
have seen or heard described, and serves merely as a basis for future 
knowledge. This array of diseased members argues for a long preceding 
history of pathology of which we are largely ignorant. The necroses and 
arthritides argue for the presence of Mesozoic pathogenic bacteria of 
various types which are otherwise unknown, although bacteria have re
cently been seen by me in an osteomyelitis from the American Permian.

N a t u r e  o f  E v i d e n c e

It will be more satisfactory to discuss briefly the evidence on which the 
above classification is made:

I. Arthritides: This is a group term used to define all pathological 
results found in or around the joint surfaces of the limbs, vertebrae, and 
skull. The lesions are the result of a great variety of diseases.

1. Spondylitis deform ans: This is a type of pathology found around 
the articular surface of the vertebrae. I t  is the result of inflammation 
in the vertebral ligaments, caused either by infection or injury. I t  ac
companies Pott’s disease (vertebral tuberculosis) and may cause a com
plete rigidity of the spine. Coossified vertebrae are often indications of 
this form of pathology. The united caudals of Diplodocus described by 
Hatcher and Osborn are clearly examples of this type. Other coossified 
vertebrae in the dinosaurs are due to different causes. Thus the coossi
fied caudals of Brontosaurus mounted in the Carnegie Museum is not 
Spondylitis deformans, but osteomyelitis. Spondylitis deformans has a 
curiously satisfactory geological history, being known in the Comanch- 
ean, Cretaceous, Eocene, Miocene, abundantly in the Pleistocene, and 
very common in the Recent epoch.

2. Multiple arth ritis (Rheumatoid) : This form of pathology, involv
ing the great toe of a large Kansas Mosasaur, is the only fossil example

. known to me. This is a  sort of Mosasaurian gout or rheumatism which 
must have caused the old fellow some inconvenience.

3. A rthritis deform ans: Only two examples of this form of pathology 
are known to me, both accompanying other pathological lesions. The 
articular surfaces are only slightly deformed.
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II. Tumors: These pathological growths, neoplasms, are not due to a 
definite infection and arise from preexisting tissues. Only two examples 
of tumors are known during the Mesozoic.

4. Osteoma: Seen on the dorsal vertebra! of a Kansas Cretaceous 
Mosasaur. Not to be confused w ith a hypapophysis, but is a true out
growth of the vertebra.

5. Hsemangioma: This has been previously described and appears to 
be a true tumor. I t  occurs between two caudal vertebrce of a Comanch- 
ean Dinosaur.

III. Necroses: These are the definite result of bacterial or other infec
tion. The various types can not be distinguished in a fossil condition. 
There are numerous examples known.

6. Necrosis with hyperplasia is present in the ilium of Camptosaurus 
in the TJ. S. National Museum and in a  Mosasaur radius belonging to 
the University of Kansas.

7. Caries is not common among fossil vertebrates, although Dollo 
gives an example of it in the mosasaurs, and Leidy and Hermann have 
described it in the American mastodon. I have never seen an example 
of fossil dental caries.

IV. Hyperostoses: These are thickenings of bone, taking the form of 
outgrowths not classified in the preceding groups.

8. Alveolar osteitis, the result of pyorrhea, I have never seen in Meso
zoic fossils, although Dollo has described it in a Cretaceous Mosasaur.

9. Exostoses are fairly common and assume a variety of forms.
10. The pathology of Gigantism, or extreme osseous hyperplasia, is 

suggested by Volz and Abel as an explanation of certain hypertrophied 
Nothosaur and fish bones.

11. Osteoperiostitis: This is a diagnosis assigned as the cause of the 
pathological excrescences seen in a Cretaceous Mosasaur from Kansas.

Y. Fractures are of a variety of types, depending on the situation and 
the degree of pathology involved.

12. Skull fracture in the Triassic Mystriosuchus reported by von 
Huene. Occurs immediately anterior to the nares.

13. Oblique fracture with subperiosteal abscess seen in the humerus 
of Hypacrosaurus in the American Museum. A common form of pathol
ogy today. The bridge of bone present in the fossil humerus is due to 
an elevation of the periosteum by an enormous abscess capable of hold
ing several liters of fluid.

14. Simple fracture, commonest type of fracture among fossil animals. 
An example in the mounted skeleton of Apatosaurus in Field Museum.

15. Fracture in tail of Brontosaurus with osteomyelitis.
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P athology  op R eptiles

It will be apparent, especially to those interested in other lines of 
paleontological research, that the above discussion relates entirely to the 
fossil reptiles; and, indeed, I know no other Mesozoic pathology. The 
Mesozoic fishes, amphibians, birds, mammals, and hosts of invertebrates 
have not been drawn on at all, for the reason that I know very little of 
pathology in these fossils. The title of this paper should then read: 
“The status of disease during the Mesozoic as evidenced by the fossil 
reptiles.” It is rather strange that nothing of pathology is known among 
the hosts of Cretaceous fishes. Various types of tumors are said to be 
common among recent fishes, but I  know of no examples in the fossil 
condition in any age. This will show us clearly how meager indeed is 
our present knowledge of Mesozoic pathology and what great vistas of 
research are open to us for future exploration.
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